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UMLS Semantic Navigator
SemNav

http://um sks. nl mni h. gov®
» SN Resources P Senmantic Navi gat or
(" free UMLS registration required)




Unified Medical Language System®

1 Developed at NLM since 1990
1 15 edition in 2004

0 Integrates some 60 terminological resources
» Clinical vocabularies (including specialties)
» Core terminologies (anatomy, drugs, med. devices)
o Administrative terminologies, standards

O Integration
o Synonymous terms are clustered in a concept
» Hierarchies (trees) are combined in a graph structure




Terminology integration Terms

MeSH, SNOMED
CTV3, Jablonski,
CRISP, DxPlain,
MedDRA, LOINC

Duchenne muscular dystrophy

Duchenne’s muscular dystrophy COSTAR

Duchenne de Boulogne muscular dystrophy Jablonski

Duchenne type progressive muscular dystrophyé SNOMED

MeSH, CTV3

pseudohypertrophic muscular dystrophy — SNOMED

X-liked recessive muscular dystrophy Jablonski

severe generalized familial muscular dystrophy SNOMED




Terminology integration
Relationships

SNOMED
M eSH

AOD

Read Codes

Adrenal Gland Diseases:

Adrenal Cortex Disease
|
|

|
\ 4

Hypoadrenalisn

Adrenal Gland Hypofunctioﬁ--é ------------------ ;
U |

Adrenal cortical hypofunctio*ﬂ---E

T

Addison’s Diseast




UMLS

1 Two-level structure Semantic Network

o Semantic Network
= 135 Semantic Types$(9
= 54 types of relationships
amongSTs
o Metathesaurus categorization
= >1M concepts
= ~12 M interconcept

/
relationships '
: : : Concept
Link = categorization

Metathesaurus




Semantic Types Anatomical

Structure

Fully Formed

Anatomical Embryonic
Structure Structure

Disease or

(Pharmacologq: Populatio Semantic
Substance Group Network

Metathesaurus
Saccular

Viscus _ '
Angina
4 Pectoris /

i Cardiotonic
295 Agents
/_eft Phrenic S /
Nerve / . /
Tissue
Heart Fetal 22 Donors
9 Valves 51 Heart
Concepts
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Arminn Acids, Peptides, and Proteins [D12]
Proteing [D12.776]
Contractile Proteins [D12.776.210]
Inluzcle Proteing [D13. 776 210.500] I\/I e S H B rowse r
Actinin [D12.776.210.500.095]
Acting [D12.776.210.500.100]
Actormyosin [D12.776.210.500.154]
Calsequestrin [D12.776 210,500, 3207
W Dystrophin [D12.776.210.500.250]
Wyogenic Feoulatory Factors [D12.776.210.500.570] +
Iyoglohin [D12.776 210,500 585]
Llyvosing [D12.776.210.500.600] +
Parvaltrnins [D12 776,210 500.750]
Exanodine Feceptor Calcium Eelease Channel [D12.776. 2105008007
Troporryosin [D12.776.210.500.895]
P Troponin [D12.776.210.500.910] + Amino Acids, Peptides, and Proteins [D1.]
Proteing [D12.776]
Metmbrane Protens [D12.776.54 3]

Arning Acids, Peptides, and Proteins [D12] s Anboyring [D12.776.543.080]
Proteins [D12.776] Arresting [D12.776.543.090] +
Cytoskeletal Proteins [T123.776. 2201 Bacterial Cuter hiembrane Proteins [D12.776.543.100] +
Adenomatous Polyposis Coli Protein [D12.776.220.040] Cawvenling [D12.776.543.160]
W Dystrophin [D12.776.220.250] Clathrin [D12.776.543.200]

Intermediate Filament Proteins [D12.776.220.475] + i—oat Protein Complex [ [D12.776.543 213 +
Ificrofilament Proteins [D12.776.220.525] + Connexing [D12.776.543.225] +
Ificrotubule Proteins [D12.776.220.600] + )“ Drystrophin [D12.776.543.250]
Spectrin [D12.776.220.980] Heterotritneric GTP-Binding Proteins [D12.776.543.325] +
Tatin [D12.776.220.985] LDL-Eeceptor Related Protein-Associated Protein [D12.776.543.475]
Vinculin [D12.776.220.990] Ilembrane Glycoproteins [D12.776.543.550] +

Membrane Transport Proteins [D12.776.543.585] +
Iyelin Proteins [D12.776.543.620] +
Meurofibromin 2 [D12.776.543 685]

Eeceptors, Cell Burface [D12.776.543.750] +
Spectrin [D12.776.543.980]







SemNav Visualization options

Start again Apply new parameters
Regtrict to vocahulary: | Show all
Highlight vecabulary:
UMLS data: LUMLS_ 2002 =]
Type of hierarchical rel: @ 411 ¢ ParentiChild only £ Brosds M iromss only
Transitive redwetion: i+ yes e

Start again Apply new parameters
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SemNav

@ Relationship Yiewer - Netscape 6

Felationshins

@ Relationship Yiewer - Netscape b

Metathesaurus Relationships

C1 atherwise related ta C2

to Muscular Dystrophy, Duchenne (C’

Tliravra s T hesna

Biologically Active Semantic Types

Substance )
Disease or

Amino Acid, | .
Peptide or Protei

Muscular
Dystrophy,

ULILE data: TS




Gene Ontology browser

e Nav

http://nmor.nl mnih.gov/perl/gennav. pl




Gene Ontology™

1 Developed by the GO Consortium

1 Several components (GO database)

» Ontology (~17,000 concepts)
= Molecular functions
= Cellular components
- Biological processes

» Gene products (~1.6M)

» Associations between Gene products and GO concepts
(~6.8M)
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B GenNav [GD: June 2002] - Netscape 6

o File Edit Miew Search Go Bookmarks Tasks Help

m @0 Q @ Q |'® ]%http:,l',l'etbsun2:BUDD,I'perI,l'gennav.pI :I [EQSEEI'ChJ | c:f';a

J 4% Home [Wy] Metscape Q. Search .'& Shop | EB’Dkaarks_ @Natzphbﬁle' % Google S MLM EP- Ejbib'lio e |

i
Mew query |

0 =10l x|

Gene_Ontology

-
/ “\

cellular_component biological_process \

Tl -

developmental processes molecular_function

{ cell embryocgenesis and

: ligand binding or carrier structural molecule
e morphogenesis

| 4 \
» // \

structural constituent of

intracellular membrane cell growth and/or maintenance histogenesis and organogenesis rotein bindin
g / g g g B g cytoskeleton
sl / \\
cytoplasm plasma membrane extrinsic membrane protein cell metility mesoderm development cytoskeletal protein binding calcium binding
cytoskeleton EALENAIE plpg’ari}r:;nmembrane cell 5hapczr?tr:glcell i muscle contraction muscle development actin binding

:g @ (B ! Dincument: Done [2.828 secs)
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Technical detalls




Technical detalls

1 Simple webcgi technology (apache, Perl)

1 dot (GraphVi2
o« PNG file (Tpng)
o Client-side map-{Tcmap

1 Precomputéhe transitive closure on hierarchical
relations to perform the transitive closure fast

1 Remove cycles (UMLS)




Discussion

|ssues and Challenges




BVES

1 Size
» Large number of concepts (>1 million)

1 Complexity
» Polyhierarchicastructures
» Multiple information sources
» Multiple properties

0 Lack of formality
« Redundant relations
o Hierarchies vs. hierarchical relations




Challenges

7 Restrict information space
o To selected information source&semNay
o T0 selected organism&énNay
1 Reduce complexitySemNay
» Group concepts by semantic groups
» Transitive reduction on hierarchical relations
o Select ceoccurring concepts
1 Reduce the cognitive burden on the user
o Use grapkbased rather than trdsased representations




SemNav Semantic groups

Co-occurring
Concepts

Anatomy

Co-occurring
Concepts
Amato:

T ™

+ Z Chromosome [3]
Chemicals & Drugs
Alanitie

Tratizamitiase

Aldosterone [3




Challenges

7 Restrict information space
o To selected information source&semNay
o T0 selected organism&énNay
1 Reduce complexitySemNay
» Group concepts by semantic groups
o [ransitive reduction on hierarchical relations
» Select ceoccurring concepts
1 Reduce the cognitive burden on the user
o Use grapkbased rather than trdsased representations
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